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[57] ABSTRACT 

An electronic device, such as a radiotelephone, has a mag- 
netic latch that maintains a flip cover in a closed position and 
an electromagnetic release conveniently positioned for one- 
handed operation by a user. A first magnetic object is 
disposed within the housing and a second magnetic object is 
disposed within the flip cover so as to be magnetically 
attracted to the first magnetic object when the flip cover is 
in the closed position. The first and second magnetic objects 
are configured such that the magnetic attraction force ther- 
ebetween is greater than the biasing force of the spring 
member to maintain the flip cover in the closed position. A 
user-activated magnetic field generator is disposed adjacent 
to at least one of the first and second magnetic objects and 
reduces the magnetic attraction force between the first and 
second magnetic objects relative to the biasing force of the 
spring member such that the flip cover is urged to the open 
position. 

45 Claims, 7 Drawing Sheets 
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MAGNETIC LATCH AND RELEASE DEVICE 
AND RADIOTELEPHONES 
INCORPORATING SAME 

HELD OF THE INVENTION 

The present inventioD relates generally to electronic 
devices and, more particularly, to electronic devices with 
pivotable appendages such as flip covers. 

BACKGROUND OF THE INVENTION 

Electronic devices, such as handheld radiotelephones 
(e.g., cellular telephones), may have an appendage, such as 
a flip cover, pivotally mounted to the housing thereof that is 
movable between closed and open positions. A flip cover for 
a radiotelephone may contain a microphone, speaker, 
antenna or other electronic components. 

One-handed operation of a handheld radiotelephone may 
be desirable, particularly when a user is involved in an 
activity requiring use of the other hand. Unfortunately, 
radiotelephones incorporating flip covers may require both 
hands of a user to hold the radiotelephone and to open (or 
close) the flip cover. To facilitate one-handed operation, 
some radiotelephones utflize a spring- activated flip cover 
that is held in a closed position by a mechanical latching 
mechanism. Conventional latching mechanisms for spring- 
activated flip covers often engage a flip cover as far from the 
flip cover hinge as possible. Unfortunately, this may require 
positioning a release button for releasing a latching mecha- 
nism near the latching mechanism to avoid a long, cumber- 
some mechanism. With some types of flip covers, particu- 
larly flip covers hinged from the top of a radiotelephone, 
positioning a latch release button in a location that facilitates 
one-handed operation by a user may be diflScult. 

Conventional latching mechanisms for spring-activated 
flip covers also may have other drawbacks. Mechanical 
latching mechanisms and release buttons used therewith can 
be bulky. Because many contemporary radiotelephone mod- 
els are undergoing miniaturization to facilitate storage and 
portability, the amount of space available for flip cover 
latching mechanisms has become limited. In addition, con- 
ventional flip cover latching mechanisms may be susceptible 
to wear from use which may lead to reliability problems over 
time. 

SUMMARY OF THE INVENTION 

In view of the above, it is therefore an object of the 
present invention to provide a latching device and release 
mechanism for radiotelephone flip covers wherein the 
release mechanism can be convenienUy positioned for one- 
handed operation by a user. 

It is another object of the present invention to provide 
latching mechanisms for radiotelephone flip covers that can 
be reliable and not as susceptible to wear as conventional 
mechanical latching mechanisms. 

It is another object of the present invention to provide 
latching mechanisms for radiotelephone flip covers that can 
be less bulky and that do not require as much space within 
a radiotelephone as conventional latching mechanisms. 

These and other objects of the present invention are 
provided by an electronic device, such as a radiotelephone, 
having a magnetic latch that maintains a spring-activated flip 
cover in a closed position and an electromagnetic release 
conveniently positioned for one-handed operation by a user. 
A first magnetic object is disposed within the housing of the 
radiotelephone and a second magnetic object is disposed 



;i,486 

2 

within the flip cover pivotally attached to the housing. The 
second magnetic object is magneticaUy attracted to the first 
magnetic object when the flip cover is in the closed position. 
The first and second magnetic objects are configured such 

5 that the magnetic attraction force therebetween is greater 
than the biasing force of a spring member for urging the flip 
cover to the open position such that the flip cover is 
maintained in the closed position. According to one embodi- 
ment of the present invention, a magnet associated with a 
speaker in the radiotelephone may serve the function of the 
first or second magnetic object. 

According to the present invention, a magnetic field 
generator is disposed adjacent to at least one of the first and 
second magnetic objects and serves as means for reducing 
the magnetic attraction force between the first and second 
magnetic objects relative to the biasing force of the spring 
member. When the magnetic attraction force between the 
first and second magnetic objects is reduced relative to the 
biasing force of the spring member, the flip cover is urged 

2Q to the open position by the spring member. Preferably, a 
conductive oofl encircling at least one of the first and second 
magnetic objects serves the function of a magnetic field 
generator when electrical current flow is induced therein. 
An electrical circuit disposed within the radiotelephone 

25 housing is configured to coimect an electrical power soiu"ce 
with the conductive coil. The electrical circuit includes a 
switching element for interrupting flow of electrical current 
between the electrical power source and the conductive coil. 
A switching element control device extends through a por- 

3Q tion of the housing in a location that is convenient to a user. 
The switching element control device is configured to oper- 
ate the switching element such that electrical current can 
flow from the electrical power source through the conduc- 
tive coil in response to user activation. Together, the elec- 

35 trical power source, electrical circuit, and switching element 
control device serve as means for inducing electrical current 
flow through the conductive coil. 

The present invention is advantageous because one- 
handed operation of a radiotelephone incorporating a spring- 

40 activated flip cover can be facilitated. In addition, the 
present invention may eliminate the need for bulky and 
complex mechanical latching mechanisms that can be sus- 
ceptible to wear and other damage over time. Furthermore, 
the user-operated switching clement control device of the 

45 present invention can be positioned virtually anywhere on an 
electronic device to facilitate one-handed operation. 

According to another aspect of the present invention, an 
electronic device, such as a radiotelephone, includes a 
housing with first and second portions configured to be 

50 joined together to enclose various electronic components. A 
first magnetic object is disposed within the first housing 
portion. A second magnetic object is disposed within the 
second housing portion and is positioned so as to be mag- 
netically attracted to the first magnetic object when the first 

55 and second housing portions are joined together. The first 
and second magnetic objects are configured to generate a 
magnetic attraction force therebetween that can maintain the 
first and second housing portions securely joined together 
without the need for mechanical fasteners. 

60 A magnetic field generator is disposed adjacent to at least 
one of the first and second magnetic objects and serves as 
means for reducing the magnetic attraction force between 
the first and second magnetic objects such that the first and 
second housing portions can be separated. Preferably, a 

65 conductive coil encircling at least one of the first and second 
magnetic objects serves the function of a magnetic field 
generator when electrical current flow is induced therein. 
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An electrical circuit disposed within the housing is con- FIG. 9 illustrates another embodiment of the present 

figured to connect an electrical power source with the invention wherein a magnetic latch device serves as a 

conductive coil. The electrical circuit includes a switching vibrator upon receipt of a paging signal, 
element for interrupting flow of electrical current between 

the electrical power source and the conductive coU. A 5 DETAILED DESCRIPTION OF THE 
switching element control device extends through a portion INA/ENTION 
of the housing and is configured to operate the switching jhe present invention now will be described more fully 
element such that electrical current can flow from the hereinafter with reference to the accompanying drawings, in 
electrical power source through the conductive coil in ^hich preferred embodiments of the invention are shown, 
response to user activation. Together, the electrical power lO This invention may, however, be embodied in many difleerenl 
source, electrical circuit, and switching element control forms and should not be construed as limited to the embodi- 
device serve as means for inducing electrical current flow ^lents set forth herein; rather, these embodiments are pro- 
through the conductive coU. ^ided so that this disclosure wiU be thorough and complete, 
This aspect of the present invention is advantageous and will fully convey the scope of the invention to those 
because various housing portions of an electronic device can 15 sldUed in the art. Like numbers refer to like elements 
be assembled magnetically without the need for various throughout. 

mechanical fasteners, such bolts, screws, and the like. Referring now to FIG. lA. a radiotelephone 10 in which ^ 

Accordingly Ume and costs associated with the manufactur- the present invention may be incorporated is illustrated with 

ing of electronic devices, such as radiotelephones, may be ^ ,1bottdm-hinged»: flip cover i22. The iUustrated radiotele- 

reduoed. 20 p^^^^ includes a top handset housing 12 and a bottom 

BRIEF DESCRIPTION OF THE DRAWINGS handset housing 14 connected thereto to form a cavity^ 

HG. lA illustrates an exemplary radiotelephone, includ- ^^'"^J ^^^f }^ house 

ing a "bottom-hinged" flip cover, within which a magnetic a^keypad ir6Mncludmg a plurality of keys IS^a display 20, ^ 

latch release apparatus according to the present invention 25 f f^^^^^^ coinponents (not shown) that enable the 

may be incorporated radiotelephone 10 to transmit and receive telecom munica- 

tnr^ iT> 11 * * 1 J- * 1 u -1-1 tions signals. A^flip cx>ver 22 is hinged to the bottom end 13* 

HG IB Ulus^ates an exemp ary radiotelephone, includ- the , top .housing 12, as illustrated, 

mg a "top-hmged" flip cover, within which a magnetic latch - . - J _ uiuauai^u. 

release apparatus according to the present invention may be J"^ operation, the flip cover 22 may be pivoted by a user 

incorporated 30 ^n axis A between an open position and a closed 

RG. 2 is a schematic iUustration of a conventional P"^'.!?"" '° ^ '^'"^ "'.^^ ^2 may 

arrangement of electronic components for enabling a radio- ^ protecUoc to the keypad 16 mounted wrthm the top 

telephone to transmit and receive telecommunicaTions sig- ^andse honsing 12 from unmtenUonal act:vatron or expo- 

^^jg sure to the elements. When in an open position, the flip cover 

oi/^ iA -11 * . J- . 1 u -.1 tn- 22 may provide a convenient extension to the radiotelephone 

FIG. 3Adlusfcrates a radiotelephone with a top-hmged flip 35 ^ gjj^j ^ microphone, may be favorably 

cover wherein the nip cover is secured to the housing in a j * ■ j- • * r ' 

, J . • . ^ & ^" « positioned to receive audio input from a user 

closed position by the magnetic attraction of a magnetic „ ^ • t^t^ , , ^« . 

object mounted within the housing and a magnetic object , Referring now to FIG. IB, a radiotelephone 30 m which 

mounted within the flip cover, according to an embodiment P^'f^"^ invention may be incorporated is illustrated with 

of the present invention. 40 ^ top^hmged flip cover 32f The lUustrated radiotelephone 

rnr in ,-ii,.cf„too tu^ ,.^;«t^i^«i,««^ cm i a u • includes a top handset housing 12 and a bottom handset 

the fl?n c^viT^^^^^^^^ of FIG. 3A wherein ^^^^ ^^^^^^^^ ^^^^^^ ^^l^ ^ ^^^^^^ 

the flip cover is in an open position. . . ^ and bottom handset housings 12 and 14 house a keypad 16 

FIG 4 IS an enlarged fragmented, perspective view of a ii^^i^ding a plurality of keys 18, a display 20, and electronic 

magnetic object mounted withm the housmg of a radiotele- components (not shown) that enable the radiotelephone 30 

phone and having a coil wrapped therearound, accordmg to to transmit and receive telecommunications signals, i^^flip^ 

an embodiment of the present mvention. cover 32 is hinged to the top endllS of the top housing 12f 

FIG. 5 illustrates an electrical circuit for mducing elec- and is configured to house a speaker 46 therewithin, as 

trical current flow through a conductive coil, according to illustrated. 

the present invention. , \. n- . • . j ,^ 

riV> ^ A -M L J. . L ^ T^^^ , . ,^50 Id operation, the flip cover 32 may be pivoted by a user 

FIG 6A lUustrates the radiotelephone of FIGS, 3A-3B about an axis A between an open position and a closed 

vnlh the flip cover secured m the closed position via a pair position. When in a closed position, the flip cover 32 may 

of magnetic objects, according to the present invention. provide protection to the keypad 16 mounted within the top 

HG. 6B iUustrates the radiotelephone of FIGS. 3A-3B handset housing 12 from unintentional activation or expo- 

wherein the coil has been energized to overcome the mutual 55 sure to the elements. When in an open position, the speaker 

attraction of the two magnetic objects so the flip cover can 46 within the flip cover 32 may be favorably positioned to 

move to an open position. provide audio output to a user 

FIG. 6C iUustrates the radiotelephone of FIGS. 3A-3B a conventional arrangement of electronic components 

with the flip cover m the open position. that enable a radiotelephone to transmit and receive tele- 

HG. 7 illustrates another embodiment of the present 60 communications signals is shown schematicaUy in FIG. 2, 

invention wherein portions of an electronic device housing and is understood by those skilled in the art of radiotele- 

are joined together magneticaUy. phone communications. An antenna 43 for receiving and 

FIG. 8 illustrates an electrical circuit for inducing elec- transmitting telecommunication signals is electrically con- 

trical current flow through respective conductive coils to nected to a radio-frequency transceiver 44 that is further 

physically separate magnetic objects used to secure together 65 electrically connected to a controller 45, such as a micro - 

various housing portions of an electronic device, according processor. The controller 45 is elearicaUy connected to a 

to the present invention. speaker 46 that transmits a remote signal from the controller 
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45 to a user of a radiotelephone. The controller 45 is also and is configured to connect the conductive coil 62 with an 

electrically connected to a microphone 47 that receives a electrical power source 64. The illustrated electrical circuit 

voice signal from a user and transmits the voice signal 61 includes a switching element 65 for interrupting flow of 

through the controller 45 and transceiver 44 to a remote electrical current between the electrical power source 64 and 

device. The controller 45 is electrically connected to a 5 the conductive coil 62. Preferably, the power source is a 

keypad 16 and display 20 that facilitate radiotelephone direct current (D.C.) power source, such as a battery or a 

operation. capacitor charged by a battery. 
^ Referring now to FIGS. 3A-3B, a radiotelephone 50 The switching element 65 is controlled by a control 

incorporating the present invention is illustrated. The illus- device 66 accessible to a user. Preferably, the switching 

trated radiotelephone 50 includes a housing 52 that is ^0 element control device 66 extends through a portion of the 

configured to enclose electronic components (not shown) housing 52 in a location conveniently located for a user, 

that transmit and receive radiotelephone commimications Even more preferably, the switching element control device 

signals, and a "fop-hinged" flip cover 54 se(sufed togthe 66 is in a location that facilitates operation of the switching 

^:housing#52 via a hinge aissembly 55v' as;illustratea: The flipl element control device 66 with the same hand that is holding 

cover 54 is pivotable, relative to the housing 52, between a| the radiotelephone 50. The electrical circuit 61 serves as 

closed position and an open position. In the closed positiori| means for inducing electrical current flow through the 

(FIG, 3A), the flip cover 54 is in overlying, adjacent| conductive coil. 

relationship with the housing 52, as fllustrated. In the open When a user activates the illustrated switching element 

position (FIG, 3B), the flip cover 54 is disposed at an angle, | control device 66 so as to close the switching element 65, the 

relative to the housing 52, as illustrated. A^springvmember 5^: circuit between the power source 64 and the conductive coil 

isgncgrporated with the hinge assembly 55 aad.isieonfigufea| 62 is completed and electrical current can flow through the 

toj^exert.a biasing fprce on the^flip cover 54 to- urge the'flip j conductive coil to generate a magnetic field. The coil 62 is 

epyer 54 to^the^ open position. Hinge assemblies for elec-|^ preferably configured such that the generated magnetic field 

tronic devices, such as radiotelephones, that^^ineprporatg is of sufficient strength to at least partially overcome the 

ispringsj^r exerting a biasing force on a flip cover or other 25 mutual attraction of the first and second magnets 60a, 60b. 
appendage are known to those skilled in this art, and need Referring to FIGS. 6A-6C, operations for opening the flip 

not be descnbed furflicr herein. ^ cover 54 of a radiotelephone 50 incorporating the present 

Still referring to FIGS. 3A-3B, a first magnet 60a is invention, is illustrated. In FIG. 6A, the flip cover 54 is in the 

disposed within the housing 52, and a second magnet 60^ is closed position. Because the magnetic force between the 

disposed within the flip cover 54 so as to be magneticaUy first and second magnets 60fl, 60b is greater than the biasing 

attracted to the first magnet 60a when the flip cover 54 is in force of the spring member 56, the flip cover 54 is main- 

the closed position (FIG. 3A). The first and second magnets tained in the closed position. The switching element 65 

60a, 60b are configured such that a magnetic attraction force within the electrical circuit 61 is schematically illustrated in 

therebetween is greater than the biasing force of the spring the open position. Accordingly, electrical current is pre- 

member 56, Accordingly, the magnetic force between first vented firom flowing through the conductive coil 62 via the 

and second magnets 60a, 60b is sufficient to maintain the flip electrical power source 64. 

cover 54 in the closed position against the biasing force of Iq fjg. 6B, a user has activated the switching element 65,^ 

the spring member 56, thereby closing the electrical circuit 61 and allowing elec- ^ 

Preferably, the first and second magnets 60fl, 606 are trical current to flow from the electrical power source 64 into ,^ 

dipole, ferro-electric magnets; however, various types and the^onduetive'eoil^62^»The magnetic field generated by the ' 

configurations of magnets may be utilized. Alternatively, in conductive coil 62 reduces the magnetic force between the 

lieu of two magnets, a single magnet in combination with a first and second magnets 60a, 60b such that the biasing force 

magnetic object, such as an iron object, can be used. For of the spring member 56 urges the flip cover 54 towards the^ 

example, magnet 60a could be replaced with a magnetic open position. 

object. In piG, 6C, the flip cover 54 is in a fuUy opened position. 

To allow the flip cover 54 to move to an open position, The switching element 65 returns to a position such that the 

another magnetic field is generated in the vicinity of the electrical circuit between the electrical power source 64 and 

magnetic force between the first and second magnets 60a, the conductive coil 62 is open. Accordingly, upon pivoting , 

60b, The generated magnetic field serves as means for 5q the flip cover to the closed position, the first and second 

reducing the magnetic force between the first and second magnets 60a, 60b generate an attractive magnetic force|^ 

magnets 60a, 606, relative to the biasing force of the spring therebetween that maintains the flip cover 54 in the clos6d|r 

member 56, such that the flip cover 54 is urged to the open position. 

position by the spring member 56. Preferably, a magnetic According to another embodiment of the present 

field is generated by a magnetic field generator disposed 55 invention, the second magnet 60b may be a magnet associ- 

adjacent to one or both of the first and second magnets 60a, ated with the speaker 46 disposed within the flip cover 54, 

Alternatively, if the speaker is disposed within the housing 

A preferred magnetic field generator is a conductive coil 52 of the radiotelephone 50, the first magnet 60a may be a 

62 having electric current flowing therethrough to produce a magnet associated with the speaker 46 disposed within the 

magnetic field. However, other types of magnetic field housing 52. 

generators may be utilized in accordance with the present The present invention is not limited to the illustrated 

invention, without limitation. A conductive coil 62 prefer- embodiment. Various electrical circuits may serve as means 

ably encircles the first magnet 60a, as illusu-ated in FIGS. for inducing electrical current flow through a conductive 

3A-3B and in the enlarged, fragmented view of FIG. 4. coil. Furthermore, the first and second magnets 60a, 60f> 

Referring now to FIG. 5, an electrical circuit 61, is 65 may be disposed within the radiotelephone housing 52 and 

schematically illustrated. The electrical circuit 61 is dis- flip cover 54, respectively, in various configurations and 

posed within the radiotelephone housing 52 of FIGS. 3A-3B positions. The present invention may be utilized with top- 
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hinged and bottom-hinged flip covers. Furthermore, the The switching element 65 is controlled by a control 

present invention may be utilized with various electronic device 66 accessible to a user. Preferably, the switching 

devices having an appendage that pivots relative to the element control device 66 is recessed within a port 82 in the 

housing of the electronic device. housing 72 so as to reduce the likelihood of inadvertent 
According to another embodiment of the present 5 activation. The electrical circuit 61' serves as means for 

invention, one or more pairs of magnets may be utilized to inducing electrical cunrent flow through the conductive coils 
maintain housing portions of an electronic device in an 

assembled configuration without the need for mechanical When a user activates the illustrated switching element 

fasteners. Referring to FIG. 7, a radiotelephone 70 includes control device 66 so as to close the switching element 65, the 

a housing 72 having top and bottom housing portions 74, 75. circuit between the power source 64 and the conductive coils , 

The top and bottom housing portions 74, 75 arc configured 78, 80 is completed and electrical current can flow through 

to be joined together to enclose electronic components for the conductive coils 78, 80 to generate a magnetic field, 

sending and receiving radiotelephone communications. At a Each of the coils 78, 80 is preferably configxu-ed such that the 

first end 70a of the radiotelephone 70, first magnets '76fl^^ generated magnetic field is of sufficient strength to at least 
^76a' are disposed^ within the bottom housing portion 75*aiid 15 partially overcome the mutual attraction of each the respec- 
second magnets 76b, 16b' are^ disposed within the top.' tive magnet pairs 76, 77. Accordingly, a user can then 

housing portion 74, 3§ illustrated. Similarly, at an opposite physically separate the top and bottom housing portions 74, 

second end IQb of the radiotelephone 70, fiist magnets 775, 75. 

-77a' are„disposed within the bottom housing portion^75 3nd Referring now to FIG. 9, a radiotelephone 50 incorporat- 
second_magnets_-77*, -77/?' are disposed within the top'^^O another embodiment of the present invention is illus- 

housing pGrjLipiL74, as illustratedi trated. The illustrated radiotelephone 50 includes a housing 

The respective pairs 76 and 77 of first and second magnets 52 that is configured to enclose electronic components (not 

16a-16b and lla~llb are positioned along one side 70c of shown) that transmit and receive radiotelephone communi- 

the illustrated radiotelephone 70, Similarly, the respective cations signals, and a "top-hinged", spring-activated flip 

pairs 76' and 77' of first and second magnets 76fl', 76/?' and cover 54 secured to the housing 52 via a hinge assembly (not 

77a', lib' are positioned along an opposite side IM of the shown). The flip cover 54 is pivotable, relative to the 

illustrated radiotelephone 70. However, it is to be under- housing 52, between a closed position and an open position, 

stood that the present invention is not limited to the illus- In the closed position, the flip cover 54 is in overlying, 

trated arrangement of magnets in FIG. 7. Various numbers adjacent relationship with the housing 52, as iUustrated. 
and configurations of magnets may be utilized according to A magnet 90 is disposed within the flip cover 54, and a 

the present invention. For example, a single pair of first and magnetic object 92 is disposed within the housing 52 so as 

second magnets could be utilized to secure the top and to be magnetically attracted to the magnet 90 when the flip 

bottom housing portions 74, 75 together. Alternatively, a cover 54 is in the closed position. The magnet 90 and 

magnet associated with the speaker 46 could be utilized as magnetic object 92 are configured such that a magnetic 

one of the magnets in a respective pair. In addition, in lieu attraction force therebetween is greater than the biasing 

of two magnets in each of the illustrated pairs of magnets, force of a spring member for urging the flip cover 54 to an 

a single magnet in combination with magnetic material, such open position. Accordingly, the magnetic force between the 

as iron, could be used. magnet 90 and magnetic object 92 is sufficient to maintain 

The respective iUustrated pairs 76, 76', 77, and 77' of the flip cover 54 in the closed position against the biasing 

magnets are positioned within the top and bottom housing force of a spring member Preferably, the magnetic object 92 

portions 74, 75 so as to be magnetically attracted to each is formed from iron or other materials containing iron, 
other when the first and second housing portions 74, 75 are Iq the illustrated embodiment, air gaps 93 and 94 between/^ 

joined together. The respective pairs 76, 76', 77, and 77' of the magnet 90 and the magnetic object 92 when the flip 

magnets are configured such that the magnetic attraction cover 54 is in the closed position are preferably very small.' 

force therebetween strongly resists forces exerted by a user By maintaining small air gaps 93, 94, the flux density can be 

trying to puU the housing portions apart. maximized which maximizes the magnetic attraction 

To separate the top and bottom housing portions 74, 75 between the magnet 90 and magnetic object 92^ 

from each other, the magnetic attraction force between each Furthermore, flux leakage into other areas within the radio- 
pair 76, 76', 77, and IT of magnets can be reduced by a jq telephone can be reduced or prevented altogether. Even 

magnetic field generator, such as a conductive cofl, disposed more preferably, no air gaps exist. 

adjacent to at least one of the magnets in each pair. In the The magnetic object 92 has a "U-shaped" configuration; 

illustrated embodiment, conductive coils 78 and 78' encircle as illustrated. A conductive coil 62 encircles the magnetic 

respective first magnets 76a and 76a'. Similarly, conductive object 92 and is configured to produce a magnetic field when 
coils 80 and 80' encircle respective first magnets 77fl and 55 apulseof electric current flows therethrough. The generated 

77a'. magnetic field serves as means for reducing the magnetic 

Referring now to FIG, 8, an electrical circuit 61', disposed force between the magnet 90 and magnetic object 92 relative 

within the radiotelephone housing 72, for connecting the to the biasing force of the spring member, such that the flip^i 

respective conductive coils 78, 80 with an electrical power cover 54 is urged to the open position by the spring member.!^ 
source 64, is schematically illustrated. The electrical circuit go The direction of the electric current and the direction ofr" 

61' includes a switching element 65 for interrupting flow of the winding of the coil 62 are such that the magnetic flux 

electrical current between the electrical power source 64 and generated opposes the magnetic flux of the magnet 90. If the 

the conductive coils 78, 80. Preferably, the power source is opposing magnetic flux is equal to the magnetic flux of the' 

a direct current (D.C.) power source. magnet 90, the flip cover 54 will release and move to the 

It is to be understood that the illustrated electrical circuit 65 open position. If the opposing magnetic flux exceeds the 

61' could also be used to connect respective conductive oofls magnetic flux of the magnet 90, the-flip^cpyer 54 will ^be 

78', 80' with an electrical power source 64. accelerated to_lhe open positibn. Electric current may be^ 
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provided to ihe coil 62 via a D.C. power source, such as a^ 
battery 95. In the illustrated embodiment, the battery 95 
charges a capacitor 96. Electric current is taken from the 
capacitor 96 to relieve the battery 95 of a heavy electric 
current pulse. "^5 

According to another aspect of the present invention, 
magnet 90 and magnetic object 92 may also serve as a 
vibrator as an indicator of an incoming call. A time -varying 
voltage may be supplied from a time-varying voltage gen- 
erator 97 to the coil 62 when a page signal is received. 10 
Time-varying voltage generators are understood by those 
skilled in this art and need not be described further herein. 
The supplied voltage causes the flip cover 54 to vibrate as 
the magnetic force between the magnet 90 and magnetic 
object 92 varies with the time-varying voltage. The time- 15 
varying voUage may be pulsed in resonance with a resonant 
frequency (also referred to as a natural frequency) of the 
radiotelephone/flip cover system, generating much larger 
flip cover displacements than if some other "off resonance" 
frequency were used. 20 

According to another aspect of the present invention, the 
magnet 90 may be disposed within the flip cover 54 so as to 
have some freedom of movement. Accordingly, the magnet 
90 could vibrate upon receipt of a paging signal. 

The foregoing is illustrative of the present invention and 
is not to be construed as limiting thereof. Although a few 
exemplary embodiments of this invention have been 
described, those skilled in the art will readily appreciate that 
many modifications are possible in the exemplary embodi- 
ments without materially departing from the novel teachings 
and advantages of this invention. Accordingly, all such 
modifications are intended to be included within the scope of 
this invention as defined in the claims. Therefore, it is to be 
understood that the foregoing is illustrative of the present 
invention and is not to be construed as limited to the specific 
embodiments disclosed, and that modifications to the dis- 
closed embodiments, as well as other embodiments, are 
intended to be included within the scope of the appended 
claims. The invention is defined by the following claims, 
with equivalents of the claims to be included therein. 

What is claimed is: 

1. An electronic device comprising: 

a housing; 

an appendage hinged to the housing and pivotable, rela- 45 
live to the housing, between a closed position and an 
open position, wherein the appendage is in overlying, 
adjacent relationship with at least a portion of the 
housing when in the closed position, and wherein the 
appendage is disposed at an angle, relative to the 50 
housing, when in the open position; 

a spring member that exerts a biasing force on the 
appendage to urge the appendage to the open position; 

a first magnetic object disposed within the housing; 

a second magnetic object disposed within the appendage 
so as to be magnetically attracted to the first magnetic 
object when the appendage is in the closed position; 

wherein the first and second magnetic objects arc config- 
ured such that a magnetic attraction force therebetween go 
is greater than the biasing force of the spring member 
such that the appendage is maintained in the closed 
position; and 

a magnetic field generator disposed adjacent to at least 
one of the first and second magnetic objects, wherein 65 
the magnetic field generator is configured to reduce the 
magnetic attraction force between the first and second 



55 



magnetic objects relative to the biasing force of the 
spring member such that the appendage is urged to the 
open position by the spring member. 

2. An electronic device according to claim 1 wherein the 
magnetic field generator comprises a conductive coil dis- 
posed adjacent to at least one of the first and second 
magnetic objects, wherein the conductive coil is configured 
to generate a magnetic field when electrical current flow is 
induced therein. 

3. An electronic device according to claim 2 wherein the 
conductive coil encircles at least one of the first and second 
magnetic objects. 

4. An electronic device according to claim 2 further 
comprising means for inducing electrical current flow 
through the conductive coil. 

5. An electronic device according to claim 4 wherein the 
means for inducing elearical current flow through the 
conductive coil comprises: 

an electrical power source disposed within the housing; 
and 

means for connecting the electrical power source to the 
conductive coil in response to user activation of an 
activating device extending through a portion of the 
housing. 

6. An electronic device according to claim 1 wherein the 
first magnetic object is a magnet and the second magnetic 
object is an iron object. 

7. An electronic device according to claim 1 wherein the 
second magnetic object is a magnet and the first magnetic 
object is an iron object, 

8. An electronic device according to claim 1 wherein the 
first and second magnetic objects are magnets. 

9. A radiotelephone comprising: 

a housing configured to enclose electronic components 
that transmit and receive radiotelephone communica- 
tions signals; 

a flip cover hinged to the housing and pivotable, relative 
to the housing, between a closed position and an open 
position, wherein the flip cover is in overlying, adjacent 
relationship with at least a portion of the housing when 
in the closed position, and wherein the flip cover is 
disposed at an angle, relative to the housing, when in 
the open position; 

a spring member that exerts a biasing force on the flip 
cover to urge the flip cover to the open position; 

a first magnetic object disposed within the housing; 

a second magnetic object disposed within the flip cover so 
as to be magnetically attracted to the first magnetic 
object when the flip cover is in the closed position; 

wherein the first and second magnetic objects are config- 
ured such that a magnetic attraction force therebetween 
is greater than the biasing force of the spring member 
such that the flip cover is maintained in the closed 
position; and 

a magnetic field generator disposed adjacent to at least 
one of the first and second magnetic objects, wherein 
the magnetic field generator is configured to reduce the 
magnetic attraction force between the first and second 
magnetic objects relative to the biasing force of the 
spring member such that the flip cover is urged to the 
open position by the spring member. 

10. A radiotelephone according to claim 9 wherein the 
magnetic field generator comprises a conductive coil dis- 
posed adjacent to at least one of the first and second 
magnetic objects, wherein the conductive coil is configured 
to generate a magnetic field when electrical current flow is 
induced therein. 
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11. A radiotelephone according to claim 10 wherein the 
conductive coil encircles at least one of the first and second 
magnetic objects. 

12. A radiotelephone according to claim 10 further com- 
prising means for inducing electrical current flow through 
the conductive coil. 

13. A radiotelephone according to claim 12 wherein the 
means for inducing electrical current flow through the 
conductive coil comprises: 

an electrical power source disposed within the housing; 
and 

means for connecting the electrical power source to the 
conductive coil in response to user activation of an 
activating device extending through a portion of the 
housing. 

14. A radiotelephone according to claim 9 wherein a 
speaker is disposed within the flip cover and wherein the 
second magnetic object is a magnet associated with the 
speaker. 

15. A radiotelephone according to claim 9 wherein a 
speaker is disposed within the housing and wherein the first 
magnetic object is a magnet associated with the speaker. 

16. An electronic device according to claim 9 wherein the 
first magnetic object is a magnet and the second magnetic 
object is an iron object, 

17. An electronic device according to claim 9 wherein the 
second magnetic object is a magnet and the first magnetic 
object is an iron object. 

18. An electronic device according to claim 9 wherein the 
first and second magnetic objeas are magnets. 

19. A radiotelephone comprising: 

a housing configured to enclose electronic components 
that transmit and receive radiotelephone communica- 
tions signals; 

a flip cover hinged to the housing and pivotable, relative 
to the housing, between a closed position and an open 
position, wherein the flip cover is in overlying, adjacent 
relationship with at least a portion of the housing when 
in the closed position, and wherein the flip cover is 
disposed at an angle, relative to the housing, when in 
the open position; 

a spring member that exerts a biasing force on the flip 
cover to urge the flip cover to the open position; 

a first magnetic object disposed within the housing; 

a second magnetic object disposed within the flip cover so 
as to be magnetically attracted to the first magnetic 
object when the flip cover is in the closed position; 

wherein the first and second magnetic objects are config- 
ured such that a magnetic attraction force therebetween 
is greater than the biasing force of the spring member 
such that the flip cover is maintained in the closed 
position; 

a conductive coil that encircles one of the first and second 
magnetic objects; and 

means for inducing electrical current flow through the 
conductive coil to reduce the magnetic attraction force 
between the first and second magnetic objects relative 
to the biasing force of the spring member such that the 
flip cover is urged to the open position by the spring 
member. 

20. A radiotelephone according to claim 19 wherein the 
means for inducing electrical current flow through the 
conductive coil comprises: 

an electrical power source disposed within the housing; 
and 
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means for connecting the electrical power source to the 
conductive coil in response to user activation of an 
activating device extending through a portion of the 
housing. 

5 21. A radiotelephone according to claim 19 wherein a 
speaker is disposed within the flip cover and wherein the 
second magnetic object is a magnet associated with the 
speaker. 

22. A radiotelephone according to claim 19 wherein a 
10 speaker is disposed within the housing and wherein the first 

magnetic object is a magnet associated with the speaker. 

23. An electronic device comprising: 

a housing, including a first portion and a second portion, 
wherein the first and second housing portions are 
15 configured to be joined together to enclose electronic 
components; 

a first magnetic object disposed within the first housing 
portion; 

a second magnetic object disposed within the second 
housing portion so as to be magnetically attracted to the 
first magnetic object when the first and second housing 
portions are joined together, and wherein the first and 
second magnetic objects are configured such that a 
magnetic attraction force therebetween maintains the 
first and second housing portions joined together; and 
a magnetic field generator disposed adjacent to at least 
one of the first and second magnetic objects, wherein 
the magnetic field generator is configured to reduce the 
magnetic attraction force between the first and second 
magnetic objects such that the first and second housing 
portions can be separated. 

24. An electronic device according to claim 23 wherein 
the magnetic field generator comprises a conductive coil 
disposed adjacent to at least one of the first and second 
magnetic objects, wherein the conductive coil is configured 
to generate a magnetic field when electrical current flow is 
induced therein. 

25. An electronic device according to claim 24 wherein 
the conductive coil encircles at least one of the finst and 
second magnetic objects. 

26. An electronic device according to claim 24 further 
comprising means for inducing electrical current flow 
through the conductive coil. 

27. An electronic device according to claim 26 wherein 
the means for inducing electrical current flow through the 
conductive coil comprises: 

an electrical power source disposed within the housing; 
and 

50 means for connecting the electrical power source to the 
conductive coil in response to user activation of an 
activating device extending through a portion of the 
housing. 

28. An electronic device according to claim 23 wherein 
55 the electronic device is a radiotelephone. 

29. An electronic device according to claim 23 wherein 
the first magnetic object is a magnet and the second mag- 
netic object is an iron object. 

30. An electronic device according to claim 23 wherein 
50 the second magnetic object is a magnet and the first mag- 
netic object is an iron object. 

31. An electronic device according to claim 23 wherein 
the first and second magnetic objects arc magnets. 

32. An electronic device comprising: 
65 a housing; 

an appendage hinged to the housing and pivotable, rela- 
tive to the housing, between a closed position and an 
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Open position, wherein the appendage is in overlying, 
adjacent relationship with at least a portion of the 
housing when in the closed position, and wherein the 
appendage is disposed at an angle, relative to the 
housing, when in the open position; 

a first magnetic object disposed within the housing; 

a second magnetic object disposed within the appendage 
so as to be magnetically attracted to the first magnetic 
object when the appendage is in the closed position; 

means for reducing the magnetic attraction force between 
the first and second magnetic objects such that the 
appendage can be urged to the open position; and 

means for supplying a time-varying voltage to the mag- 
netic attraction force reduction means when a page 
signal is received by the electronic device to cause at 
least one of the first and second magnetic objects to 
vibrate, 

33. An electronic device according to claim 32 wherein 
the first magnetic object is disposed within the housing with 
freedom of movement in at least one direction. 

34. An electronic device according to claim 32 wherein 
the second magnetic object is disposed within the appendage 
with freedom of movement in at least one direction. 

35. An electronic device according to claim 32 wherein 
the means for reducing the magnetic attraction force 
between the first and second magnetic objects comprises a 
magnetic field generator disposed adjacent to at least one of 
the first and second magnetic objects. 

36. An electronic device according to claim 32 wherein 
the means for reducing the magnetic attraction force 
between the first and second magnetic objects comprises a 
conductive coil disposed adjacent to at least one of the first 
and second magnetic objects, wherein the conductive coil is 
configured to generate a magnetic field when electrical 
current flow is induced therein. 
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37. An electronic device according to claim 36 wherein 
the conductive coil encircles at least one of the first and 
second magnetic objects, 

38. An electronic device according to claim 36 further 
comprising means for inducing electrical current flow 
through the conductive coil. 

39. An electronic device according to claim 38 wherein 
the means for inducing electrical current flow through the 
conductive coil comprises: 

an electrical power source disposed within the housing; 
and 

means for connecting the electrical power source to the 
conductive coil in response to user activation of an 
activating device extending through a portion of the 
housing. 

40. An electronic device according to claim 32 wherein 
the first magnetic object is a magnet and the second mag- 
netic object is an iron object. 

41. An electronic device according to claim 32 wherein 
the second magnetic object is a magnet and the first mag- 
netic object is an iron object. 

42. An electronic device according to claim 32 wherein 
the first and second magnetic objects are magnets. 

43. An electronic device according to claim 32 wherein 
the electronic device is a radiotelephone. 

44. An electronic device according to claim 38 wherein 
the means f or supplying a time-varying voltage to the 
magnetic attraction force reduction means when a page 
signal is received by the electronic device comprises a 
time-varying voltage generator connected to the conductive 
coil. 

45. An electronic device according to claim 32 wherein at 
least one of the first and second magnets vibrates at a 
resonant frequency of the electronic device when the time- 
varying voltage is supplied to the magnetic attraction force 
reduction means. 
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